Immunostimulatory and antigen delivery properties of liposomes made up of total polar lipids from non-pathogenic bacteria leads to efficient induction of both innate and adaptive immune responses.
Novel liposomes prepared from total polar lipids of non-pathogenic bacteria, viz. Leptospira biflexa serovar Potac (designated leptosomes) and Mycobacterium smegmatis (designated smegmosomes) were evaluated for their adjuvant effects with various antigen presenting cells (APCs), viz. murine macrophage cell line, J774A.1 and bone marrow derived dendritic cells (BMDCs). These liposomes induced strong membrane fusion as evident from resonance energy transfer (RET) assays and effectively transferred the fluorescent probe to the membrane of these APCs. Moreover, both vesicles caused significant activation of APCs as revealed by release of proinflammatory cytokines (IL-6, IL-12, TNF-α) and enhanced expression of co-stimulatory signals and maturation markers (CD80, CD86, MHCII), which was significantly higher for smegmosomes as compared to leptosomes. Additionally, activation of APCs by liposomes correlated with their ability to stimulate allospecific T cell proliferation and IFN-γ release. In contrast, conventional PC/chol liposomes failed to fuse and induced only a very low level of APC activation. Interestingly, the stimulatory activity of these lipid vesicles was restricted to APCs as they did not cause any significant activation or mitogenic effect on lymphocytes (B and T cells) in vitro. Overall, the activation of APCs by both leptosomes and smegmosomes correlated with activation of strong humoral and cell mediated immune responses in C57/BL6 mice to entrapped ovalbumin (OVA) and was significantly higher than those induced by conventional liposomes and alum, which failed to activate cytotoxic T lymphocytes (CTLs). Taken together these results demonstrate the adjuvant potential of these novel lipid vesicles that may simultaneously induce both innate and adaptive immune responses due to their immune stimulatory and antigen delivery properties.